Synopsis A German research collaboration is currently setting up a versatile photon-ion spectrometer at PE-TRA III (PIPE) the new synchrotron radiation source at the DESY site in Hamburg, Germany. PIPE will be operated as a user facility at the Variable Polarization XUV beamline which will deliver some 10 12 photons per second per 0.01% bandwidth in the photon energy range 250-3000 eV. The PIPE setup will allow users to study photon interactions with ionized matter in the gas phase, such as multiply charged atomic ions, small and large (bio-)molecular ions, solvate ions, and cluster ions with mass/charge ratios of up to 30 000.
The study of gaseous ionized matter with XUV and soft x-ray radiation is of fundamental and applied interest in diverse fields of research such as atomic and molecular physics, cluster physics, biochemistry, atmospheric science, astrophysics, and plasma physics. Experimentally such studies are challenging mainly because of the diluteness of any ensemble of charge particles. In freely propagating ion beams space charge effects limit particle densities to some 10 6 cm −3 , i.e., to densities which are several orders of magnitude lower than densities in neutral atomic beams or in the solid state. In order to make up for the low target density high photon fluxes are required for ion-photon interaction studies.
In the near future the new PETRA III light source [1] will deliver more brilliant XUV and X-ray beams than any other 3rd generation synchrotron radiation source. We are currently setting up a permanent photon-ion end station at the the Variable Polarization XUV Beamline (P04) [2] . Figure 1 shows the general layout of the Photon-Ion spectrometer at PETRA III (PIPE). Different (user supplied) ion sources will be used for the production of the various types of ions such as highly charged atomic ions (e.g. ECR ion source, EBIT), negative ions (e.g. rf chargeexchange ion source), cold small molecular ions (e.g. hollow-cathode ion source), biomolecular ions (e.g. electrospray ion source), cluster ions (e.g. sputter ion source), solvate ions (e.g. flowing afterglow ion source). After mass/charge selection the ions will be exposed to the XUV photons either in crossed-beams or merged-beams geometry. The fact that the ionic target is a moving beam ensures a highly efficient collection of ionic and neutral photo products. The merged-beams method [3] exploits a large interaction volume for an increased signal rate. The crossed-beams arrangement provides a sufficiently small interaction volume for time-of-flight detection of photo products including photo electrons. Fig. 1 . Schematic of the PIPE setup. The photon beam travels on the axis from the top right to the bottom left. The ion beam enters the bottom axis from the left and is mass/charge analyzed in the first dipole magnet (blue). Behind the magnet the ion beam can be directed either to the crossedbeams interaction region or to the merged-beam interaction region. The reaction products from the merged-beam interaction are mass/charge analyzed by the second magnet at the top right (only the side wall of the vacuum chamber is shown in green). The footprint of the apparatus is about 9 × 8 m 2 .
